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ABSTRACT : 



PROBLEM TO BE SOLVED: To improve crystallinity 
and heat radiation of an 

element, by growing nitride semiconductor to have 
film thickness of at least 

a specific value, on a substrate composed of 
material different from the 

nitride semiconductor which has a thickness of at 
least a specific value, and 

eliminating the substrate after growth is finished 

SOLUTION: Nitride semiconductor is grown on a 
substrate 21 which is composed 
of a material different from the nitride 
semiconductor and at least 1 mm in 
thickness. Thereby the substrate 21 is made hard 
to warp at a high 

temperature, so that a thick nitride semiconductor 
film can be grown in the 

state of excellent crystallinity. The thickness o 
the substrate 21 is 1 mm or 

more, preferably 1.2 mm, and more preferably 1.5 
mm. The upper limit is not 

set but 3 mm or less is desirable. The thickness 
of the nitride semiconductor 

grown on the substrate 21 is at least 100 μm or 
more, preferably 150 μm 

or more, and more preferably 200 μm. The upper 

limit is desirably at most 

500 μm. After that, the substrate 21 is 

eliminated, and the semiconductor 

surface is polished. 
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«^5y KB 1 4*i@te^-JHcTS*§"&, iB»^Jl*« 
ifcTfcfifcto^fcftJIWSWfc/O F*r 7x*;w 

tt, Jgl©JiRt«IB2O»<0^ft:< tfc-*KnSJ3FW 
MF-7"ltfe<t^U £fc/ >F— ytrfe^^. 

[0 0 4 9] «§t£®2 7) -A\Z. JUMSftfXtCTMG. 
TM I > 7> ; EX7, ->^>#;*S:flH>Tf&f4® 1 6* 
fifcRS-fr*. ffittJil 6ttSJS*8 0 0*C»:«WfbT, 
20 ^-TS 1*8X10 'Vctn 3 TF-yL7i I nO. 2GaO. 
8N e k9ft-5>#J 3 li*2 5 *>^X F D-AcDlIJ?T'^ 
S^-fr-So ^tCTM I O^EJUrb^r^kS-B-^CD^TlSl— 
fi^T. S i *8X 1 0 '8/cm 3 F-yUfc I nO. 01 G 
aO. 95N<fc0ft3P$IgJf *5 0 ^>^X F P-ACDBMJP 

«r«»bfc«Btff 1 7 5^>^hD-A©#lif# 
FflSiS (MQW) C0ffittS2 7*fi£:6$-fr£>. fSttBlc 

TjK F-^LTfcJK. t»-fn*»— *fcK — ^LTfeJ: 

[0 0 5 0] (*ty7"I2 8) SJH61050 

*Cfc:_Ltf. TMG, TMA. 7>t-7, Cp2Mg 
(->i7P^>^v*XXJV-y'i7*^->^A) *ffl^, fl&tt® 
2 7 i 0 fcA> 1 7 7"l^J^-^§< , Mg* 
1 x l 0 2O /cm 3 F-7°U£:p£JA 1 0. IGaO. 9N£0 
40 ^£1,* t 7 7°1 2 8 * 3 0 0 ^ >^7 h D-AffilJIT 

f40. 1 jumJiiT, Jbl:»Sl<lJ5 0 0 3*->^7. F 
P-A^T, L<«3 0 0^->y7. FP-AJW 

0. 1 /xm.tOff^BiJP'CfiESa-e-* 
<t, *t77 , I2 8tC^57^* 5 A01=T<^0, M 

so U 7#;i(Dx*jt'4 £ -A'U 7* F >^-;Ujc!)*(c 
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1 GaN8l»<^fiKT*tLDS!S : ftt««b J ?>T<3a: 

#JxJi\ Yffirt*0. 2UA±(DA 1 vGa i-\NX°$>ft 
tf 5 0 0*>^X hn— A&TKWKT*£<!:a*S£l/ 

[0 0 5 1] (pffflfttf-f KB2 9) ttWl 0 5 0*C 
T. a*> K3^ v yx^;^-*i*t 7^128i0fe 
Mg^l x 1 0 2°/coi 3 K— T/LfcplJGaN 
iOS^p mtii^ KB 2 9 £ 0 . 1m mCDlgJlT'J&S 
4 ffittBOfttf^ KBibTfl^U 
nflUM;^ KB1 5£|f]i;<GaN, InGaNTfiKS 
$-a-*dtA«M*LI/». CCQBtepffl'J^-y Kg 

£j£g$i*5l&»/^y77B£LT*>fftBU 100* 
>^ho-A~5/im. £ 6. L<te 2 0 0*> 
^Xho-A-l ymCOKJl-CJ5£SS-a--SC<i:fC e fcO. 
JUSl/V^/M FJBdrLTffrrf*. -rcDpfflfttf-f K 

Stt5««, K—:7Lte<Tfcft^. & 

4=. CCDpflettf-T KB^te^BiTS 
-So HHfrfJii-r*«*K:tt5Bl©JiX«» 2 

U< tfe— TjKpSPKMIIjS: K-^LT&.fcuU 

[0 0 5 2] (pM£^B=P#l?7u/ KB3 0) ffi 
HT. 10 5 OtTMg^l X 1 O^'/cm 3 K — :7*L£ 
pgJA 10. 2GaO. 8Ncfc9&-5g§ltf>B£:2 0*>^X 
Kn-A<73giJST-J5£fi£-fc!\ ^^TTMAcD^ih*. 
Mg^ixi 0*°/ci» K-^LfcpIG aN± Ofeft 

^■LT^roiftf^s-tn-^ni o oimiojgu asm? 

0. 4/nmOSftfiiOa5pil^77KI3 0$f 
fiicf So COlllnfl?7y KB2 5 bMV<*\ x )7 
Bflia&J&JiiLTfefflU ^(Cp^BCDi£}n¥£{gT£ 
■fr*fc»60)itLTf^ffl-r*. CKOpfll^vKHOIR 

L< «5 0 O^^XKn-A 

[0 0 5 3] **Jfi«<DJ;3»C I nGaNiO^if- 
«i£ro#FB£*T 5?£ttB<Di§£. ^OffittB 2 7 \z 
ttbx. BSJ¥o. i MmJWT^A i ^trafktt*** 

JcOfcSpli^-r-yT^ 8£Ktt. p -v u/ :/ 
■ 2 8 ± 0 feSttlA'Sintftll:. pS++-v7'Ji 

2 8i0fcA' 7 K=£r v^X^Jl^-T^/h^pMfttf 
-f KB 2 9*»tt. *-<Bpffl>fc/H KB 2 9 «t«3t>flHt 
«A*e>«ftfcffc«K:. pfiOtaH' KB 2 9=t0t)/\'> K 
* + y:/#**l»A 1 

BcfcDft&pfJl??-;/ KB 3 0 SKtt 4 

tLls, Wifepi*t7^il 7(Dl!gJ¥£0. 1/im 

^Ti»<^SbT$>-5Ac*. +t l J7ffly\'U7tLT 
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T'#T> St£B-C5SM»J:<??*S£U LD©tH***l^± 
n. ffiA^n7c+^U7«, pl^t7^1 

1 7©A> ^ty^X^j^-^tVifcft. 

Tfe, +r'J7fiettH**-A-7D-1*-t". pS* 
*. 

[0 0 5 4] <pffln>^* KB3 1) ftftl:. 105 

Ot:T. pfflii7 5<> KB3 0©±C Mg?r2Xl O 20 
/cm 3 K-7 f Lfcpi'GaNctO?iSpfflij3>^^ KB 
3 1 £ 1 5 0*>^X KD-AO^JPTfiJcfiS-it-S. P 
M3>&? KB 3 ltepHtf) I nxA 1 vGai-x-vN 

(0£X. O^Y, X + Y^l) TflWtTSCttfTS. » 
SKttMgth'-^LftGaNttntf, p*f&3 2 
20 £mh}T$.L\,^—5.y?1%W.tfnZtlZ>o pf'J 

n^^naitiiBttfitts^tfcT?**. mm 

R>!t*3Bl©JitjB2<Ogit*aiiL. fgl+H!2+Sil 
1+SII2+- • - t^-SJ^CfaBLT^, fi&KA* 
> K : ^ : ■^•y7 p x^;^4 ; -^/J^^^^<75g^ii^±iTSJ:o 
iC-T-gxh, ptI3 2i»iL^t- =7^WHb 
tlS. ptl3 2©TOtLTIi. flAtt'Ni. Pd, 
N i /Autff«:tlitf*c:£**-C**. *fc*««©*f 
TtepUA 1 YGai-YN^"g-t;pfiJi7^-y KB 3 OCS 
30 bT, A*> K^r y7x*Jl/*-©/h£Ug{fc&¥«ffc 
&vM^>99 KJB3 1 ill, -?-<73lIgJ»£: 4 0 0*> 
KD-AOT£»< LTi»*fc*C HRWfrpffll 
3>^^7 KB 3 0<75*-\- U7»!grt*ii5<te9 ptti3 2 

[o o 5 5] Rj&^Tts. rajs^fa^T-Ttf, $61' 

■CT'Tn-U >^£fr^. P SB & * 6 tffiffiKfbT 
4. 

40 [0 0 5 6] 7— ->x— A*SJt*«*»S 
^DfcBL. H 1 t*-r«t 5 »:» R I Efe«CJ:t3*±Jl 

©p<BiJ=i>^i7 KB 3 1 £, p^7y KB 3 0 £:£x 
y^i'bt, 4 /imCDX K 7< ^^T-S 'J y->'^ 

B^^ K5"f7'«CD , J ^yMtTS^tCiD. Stt 

TPB«**<gTf*. WcffittJiJ:Ofc±»i»*A 1 
trpSafttt^WfrHJSliOBSr'J 7-/Mtt5:t 

50 [0 0 5 7] ^lcp<|ija>^^ KB 3 1 ©U 'r/igf 
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\ZN i tAuiO)i5pig3 2^7.h7-f ZfVllZMf& 
T4. T i iA 1 «fc?)fc*n*S3 3£»«2 1 

[0 0 5 8] WBBtiLte* «SWBfllS:X^5-f 

J|fcj|&iJf#a)MS (10 1-0) if*. &*5§§ 
BCS i OztT i OackOfcS&^ftSte^^fifcU 

y^tLfc. *tf';^7i-^7';^ (IlStt- 

^n^-'ncoms^^-r ■v-^>7 ; ^ >^*lt, situ 

2. 5 k A/cm 2 . ?Sffi«EE4. 

TlklsfZo 

[0 0 5 9] 

■5 (Cft-SOT. G a NSH'tWE*© «fc-5 

ft«atsitoHi-r7'j5'^y7 r »sciff4«c<T. g 

a A s &&miZ Lfc^A-r X<Dcfc 5 dSMJfr ZMMtf 



2 VP, 5ggi£fi4 0 
10 0 H3[B!£A-t 



10 
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[Ell] *58Wro-SU(S«fc«*U— IfStff-CflliSS: 
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• • GaNStS 




2 2 • • 


• • A 7 7rl 




2 3 - ■ 






2 4 • • 


• • i 7 =J y $ BJjtJf 




2 5 • • 


• • n«#5y KB (« 
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• • rimta* KB 




2 7 — 






2 8 — 
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3 0 — 






3 1 — 


• * p(Ha>^i7 h® 




32 • • 


• • pH£l 




33 • • 


• * nUffi 
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27:f£ttB 

22: A* »7rH' 
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